Subsecond separation of cellular flavin coenzymes by microchip capillary electrophoresis with laser-induced fluorescence detection.
In this article, it was demonstrated that a subsecond separation of cellular metabolites such as riboflavin (RF), flavin mononucleotide (FMN), and flavin-adenine dinucleotide (FAD) was achieved using microchip capillary electrophoresis with laser-induced fluorescence detection. The influences of crucial parameters that governed analysis time (e.g., channel length and electric field for separation) and separation resolution (e.g., sample size) were investigated, both in theoretical aspects and experimental practice. Quantitative analyses were performed that exhibited linear dynamic range of two orders of magnitude, with calculated detection limits of 34, 201, and 127 nM for RF, FAD, and FMN, respectively. To test the validity of the method, it was successfully applied to characterize several recombinant flavin-binding domains in a human neuronal nitric oxide synthase.